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(54) METHOD FOR RECORDING AND REPRODUCING DIGITAL VOICE SIGNAL 

(57)Abstract: 

PURPOSE: To realize a method for compressing and 
extending a digitized signal by an optimum and optional 
method. 

CONSTITUTION: When a digital voice signal is 
recorded, a level deciding circuit 2 generating a code 
identifying the compressing method in accordance with 
the level of an input signal and a compressing circuit 3 
executing specified compression in accordance with the 
code identifying the compressing method are provided 
so that the code identifying the compression method and 
compression data are combined at every data of one 
sample to be made into a format. When the digital voice 
signal is reproduced, a decoder 8 for the code identifying 
the compression method and a data extending circuit 9 

extending data by the specified method in accordance with the control signal of the decoder 8 
are provided to extend the data by the specified method at every sample. Thus, the data is 
compressed and extended by the optimumly compressing and extending method at every 
sample. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]In a recorder which records a digitahsignaHzed audio signal on a predetermined 
medium, and playback equipment which reproduces an audio signal recorded on a predetermined 
medium, In recording and reproducing systems which compress into a signal recorded on a 
predetermined medium, and develop to a signal to reproduce, in a recorder, information which 
records information which identifies a compression method for every sample of an audio signal, 
and identifies said compression method for every sample of an audio signal in playback 
equipment — a basis — recording and reproducing systems of a digital sound signal elongating a 
**** audio signal. 

[Claim 2]Recording and reproducing systems of the digital sound signal according to claim 1, 
wherein information which identifies said compression method identifies a compression method 
according to a level of an audio signal inputted. 

[Claim 3]Claim 1 which does not limit a signal to process with an audio signal, recording and 
reproducing systems of the digital signal according to claim 2. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]Especially this invention relates to the recording and reproducing systems 
which give compression and extension to a signal about digital signal recording and reproducing 
systems. 
[0002] 

[Description of the Prior Art]As recording and reproducing systems of the conventional digital 
signal, as shown, for example in JP,56-30322,A, the method of displaying data by a fixed point 
part and exponent part is known by carrying out floating-point representation of the digital 
signal. When displaying digital data by two's complement display, according to floating-point 
representation, the bit which a sign binary digit occupies can be compressed. 
[0003] 

[Problem(s) to be Solved by the Invention]However t in floating-point representation, since a 
fixed point part had a part of bit of the data at the time of fixed-point representation which 
expresses a 1-bit sign binary digit and a size at least, or a definition called the number with 
which exponent part all expresses a exponentiation, it was a part of only compression method of 
data. 

[0004]This invention solves the above-mentioned conventional problem, and the digital-signal- 
ized signal is compressed with compression methods arbitrary at the time of record, The 
information for identifying the compression method is added for every sample of a digital signal, 
and it aims at providing the recording and reproducing systems of the digital sound signal which 
said information is decoded at the time of reproduction, and can give the optimal extension 
method for every compressed sample data. 
[0005] 

[Means for Solving the Problemjln order to attain this purpose recording and reproducing 
systems of a digital sound of this invention, In recording and reproducing systems of a digital 
sound elongating an audio signal which compressed an audio signal digital-signal-ized at the time 
of record, and was compressed at the time of reproduction, Make it possible to give arbitrary 
compression methods for every sample by adding information which identifies a compression 
method for every sample at the time of record, and at the time of reproduction. By forming a 
decoder which identifies a compression method for every sample, They are recording and 
reproducing systems of a digital sound making it possible to give optimal extension method for 
every sample of compressed voice data, Recording and reproducing systems of a digital sound 
characterized by providing a level judging circuit so that optimal compression method can be 
given with a size of an audio signal digitized at the time of record. 
[0006] 

[Function]In this invention, the information which identifies a compression method for every 
sample of the audio signal digitized at the time of record is added. 
Therefore, data is compressible with the optimal compression method for every sample. 
Distribution of the size of a signal is not so uniform as an audio signal, to the signal which has a 
tendency in distribution of amplitude, if, the level of a signal is judged, and optimal compression 
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can be performed with the compression method according to a signal level, without producing 

degradation of tone quality in a playback voice. 

[0007] 

[Example]Hereafter, one example of this invention is described, referring to drawings. 
[O008]Drawing 1 shows the system block figure at the time of record and reproduction. First at 
the time of record, the digitized audio signal 1 is inputted into the level judging circuit 2, is 
changed into the cord of the predetermined number of bits according to a predetermined level, 
and is inputted into the combinational circuit 4. On the other hand, the digitized audio signal 1 
compresses into the predetermined number of bits the audio signal 1 digitized by the 
compression method corresponding to the cord by the cord according to the level which is 
inputted into the data compression circuit 3 and inputted from the level judging circuit 2. The 
output of the data compression circuit 3 is inputted into the combinational circuit 4, and is 
outputted as the data 5 which was combined with the cord according to the level which is an 
output of the level judging circuit 2, and which is inputted, and the predetermined format in the 
combinational circuit 4, and was compressed. The above-mentioned processing is processing 
about one sample of the digitized audio signal, and the above-mentioned processing is performed 
to all the data inputted serially. 

[0009]The compressed data 6 which was combined with the predetermined format at the time of 
record at the time of reproduction is inputted into the data isolation circuit 7 in order to 
separate into the cord corresponding to a compression method, and the data compressed into 
the predetermined number of bits. The cord corresponding to the compression method separated 
by the data isolation circuit 7 is inputted into the decoder 8. On the other hand, the data 
compressed into the predetermined number of bits is inputted into the data decompression 
circuit 9, and the control signal from the decoder 8 develops by the predetermined extension 
method in the data decompression circuit 9, and it is changed into the output data 10 by it. The 
above-mentioned processing is processing about one sample of the compressed data, and the 
above-mentioned processing is performed to all the data inputted serially. 
[00 10] Hereafter, a concrete example is explained using a chart. First, in the time of record, the 
digital sound signal 1 is 16-bit PCM data by two's complement display. Top 7 bits of the digital 
sound signal 1 are inputted into the level judging circuit 2. The level criteria of the level judging 
circuit 2 are shown in Table 1. The state of the data compression in the data compression 
circuit 3 is shown in drawing 2. (1) of drawjng .2, (2), (3), and (4) show the state of the digital 
sound signal 1, and they are compressed into the format of drawing 2_of (5) by the data 
compression circuit 3 according to the criteria of drawin g 4. Namely, in drawing 4 at a= 0 and b= 
0:00. Round off to top 6 bits, omit a low rank, and at a= 0 and b= 1:00. In the direction of a high 
order bit, at least 2 bit-shift Gokami rounds off to 6 bits, omits a low rank, and in it it at a= 1 and 
b= 0:00. At least 4 bit-shift Gokami rounds off in the direction of a high order bit at 6 bits, a low 
rank is omitted, at least 6 bit-shift Gokami rounds off in the direction of a high order bit at 6 
bits, and compression called omission in a low rank is performed at a= 1 and b= 1:00. In the 
combinational circuit 4, output 2bita of the level judging circuit 2, b, and the output of 6 bits of 
the data compression circuit 3 are combined with the format of drawin g 2 of (6). 
[0011]Next, at the time of reproduction, data decompression shown in drawing 3 is performed so 
much to the data 6 compressed at the time of record. (1) of drawing 3 is a cord from which 2 
bits which showed the compressed data 6 and was shown by (A) discriminate a compression 
method, and the data in which 6 bits shown by (B) were compressed. The (A) section and the (B) 
section are separated in the data isolation circuit 7. The decoder 8 decodes the cord of the (A) 
section and controls the extension method of the data decompression circuit 9. (2) of drawing 3, 
(3), (4), and (5) show the state of the data decompression in the data decompression circuit 9. 
namely, the cord which identifies a compression method — a= 0 and b= — the compressed data 
is inserted in top 6 bits at 0:00, and a sign binary digit is inserted in a bottom part (C). 
[0012]a= 0, b = a sign binary digit is inserted in (C) after shifting the compressed data to a 2-bit 
lower direction at 1:00. 

[0013]a= 1, b = a sign binary digit is inserted in (C) after shifting the compressed data to a 4-bit 
lower direction at 0:00. 
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[0014]a- 1, b - a sign binary digit is inserted in (C) after shifting the compressed data to a 6-bit 
lower direction at 1:00. 

[0015]It is outputted as the 16-bit PCM data 10 in which the data of (2), (3), (4), and (5) of 
drawing 3 was elongated. 

[0016]By constituting one sample of voice data from a total of 8 bits of 2 bits of cords which 
identify a compression method for the digitized 16-bit audio signal, and 6 bits of compressed 
data according to this example, as stated above, The amount of information can be compressed 
into one half at the time of record, and the regeneration method in which degradation of tone 
quality is very small can be realized to a playback voice by elongating the resolution with 12 bits 
at the time of small signal reproduction at the time of reproduction. 

[0017]This invention is not limited to the above-mentioned example, and a cord which identifies 
a compression method, the number of bits of compressed data, and the method of put together 
for the same only showed an example. 

[00 18] Although it is the compression extension method by a fundamental bit shift in this example 
also about a compression method, According to the cord which identifies a compression method, 
LOG conversion, SIN conversion or arbitrary converting methods, and translation data are 
realizable by the technique of making read-only memory memorize at the time of reproduction 
etc. at the time of record, for example. 
[0019] 

[Effect of the Invention]Since data is compressible by the arbitrary compression extension 
methods for every sample of the digitized signal according to this invention as explained in full 
detail above, data can be processed with the optimal compression method according to a 
system. Since compression extension is performed for every sample, the optimal recording and 
reproducing device for a real-time operation can be provided. Since a compression method can 
be uniquely defined according to the level of a signal inputted, data is compressible with the 
optimal compression method according to each signal level. 
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[Drawing 2] 
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[ Drawin g 4] 
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[Drawing 3] 
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